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adequate toughness, and adequate ductility, in one and
the same piece.    It is necessary now to investigate what
is the effect of heat treatment upon these different pro-
perties of the steel.   It is quite easy to consider this effect
from the standpoint of the structure produced in  the
steel after the different treatments.    A reference to the
micro-photographs illustrating the structures  of carbon
steels  which  have  been  given  earlier  in  this   chapter
makes it clear that there is a very large and distinct
difference in the structure of steels heat treated in different
ways.    For the purposes of the present examination it is
only necessary to refer to the structure of steels which
have been (a) normalised, (6) hardened, (c) hardened and
tempered, and typical structures are shown in Figs.  36,
30 and 34.    The   structure of   the normalised steel as
shown in Eig. 36 is obviously heterogeneous.    The metal
evidently consists of at least two different constituents,
one on the photograph being white, and the other being
dark grey or black.    It was shown earlier in this chapter
that the white constituent is iron, and the dark constituent
is pearlite, which is a mixture of iron and carbide of iron.
This   heterogeneous   structure   is   evidently   capable   of
acting to some extent,  when stressed, like  a  mixture.
Since there are large (relatively) masses of iron present,
this particular constituent will be able to exert its own
influence upon the properties of the whole mixture.    It
has been shown clearly above, that a steel of the structure
shown in Eig. 36 has no great strength, as might reasonably
be expected from the fact that it contains so much free
iron, and iron is not conspicuously notable for its tensile
strength.    On the other hand, it may be expected that
there will be a reasonably high degree of ductility, since
iron  distorts freely.    The  toughness  of  this  steel  will
depend to some extent upon the circumstances under
which it is being stressed.    If the steel is free to distort,
it will probably have a high toughness value, because,
since there is a good deal of free iron in the part (and
this constituent is notably ductile), the iron may distort,